This article first analyses the geographical origin of Spanish tomatoes and their export destinations. The EU imports countries are then analysed in order to know their capacity to continue buying tomatoes. The competitiveness of Spanish tomato exports will be studied. A table showing EU intra-industrial tomato trade was produced. Structural competitiveness was analysed using the revealed comparative advantage index (RCAI), the intra-industry trade index (IIT) and the horizontal and vertical intra-industry trade index. An export function was then estimated using cointegration methodology that allows elasticises to be determined and which shows whether Moroccan tomato exports have affected those of Almería.
Methodology
For the preparation of this article several analysis instruments 2 were used. The Agro-food Consumption Analysis Method (ACAM 3 ) was used to determine the export destinations of Spanish tomatoes. This model attempts to explain the existence of different types of market (sustainable, tough, declined and vulnerable), to answer questions on business vision rather than planning. The aim was to produce a league table of Spanish tomato importing countries using the Giacinti et al. (1998) methodology.
To make use of the ACAM, first we had to obtain the annual growth rate of consumption, by calculating the effective rate. This allowed us to consider the trend of the data analysed (calculated as a linear function to facilitate the final comparison of results). A cumulative growth coefficients matrix was later produced which allows the classification of four well-defined groups. We substituted the trend coefficient by the variation between two reference periods. This modification was made because the number of observations available. The model is therefore a simplified version.
Applying this model to the destination of Spanish tomato exports, we will consider: Sustainable market: when there is an increase in tomato exports and a parallel increase in total vegetable exports.
Tough market: when vegetable exports have diminished and tomato exports have increased.
Declined market: when both tomato exports and total vegetable exports diminish.
Vulnerable market: when total vegetable exports have increased and tomato exports have diminished.
For the competition analysis, we made a table of intra-industry trade that shows the imports such as the exports of tomato from the different EU countries. The intensity of the commerce can be observed in this table, that is, the volume of commercial interchange of tomatoes between EU countries. With respect to the structural competitiveness of tomato in EU countries the indices of RCAI, IIT and vertical or horizontal intra-industry trade were used. The first index indicates the relative situation of commercial balance and supposes an approach to traditional commercial advantages. It can have negative values as positive. There will be a comparative advantage when the value is positive, and a disadvantage when the values are negative.
The second index represents the value of the intraindustry trade in the i sector, being X i the value of the exports and M i the value of the imports: its values oscillate between 0 and 100. There will be a specialization perfect intra-industry when the value is 100, and a specialization perfect inter-industry when the value is 0. The differentiation of product, scale economies, and monopolist competition, are the three main explanations about the intra-industry trade. The IIT measures the percentage of this kind of commerce on the total i sector.
The vertical or horizontal intra-industry trade index is obtained from the quotient between export and import prices. If the gap between the prices of exports and imports is less than ±15%, the interchanged products are similar (differentiated horizontally). In the opposite case, the trade will be distinguished by the existence of different qualities. If the gap is higher than 15%, the commerce will be of high quality (Greenaway et al. 1994) . These indices have been used in works on agrarian products (López Díaz-Delgado, 1995) , food stuffs (Ben Kaabla and Gil, 1994) , sweet fruit (Sala Ríos, 1995) and vegetables (De Pablo Valenciano, 2002) .
We made an export tomato function for the social economy companies of the province of Almería using the cointegration 4 methodology of Engle and Granger (1987) . Some references are: Hallam et al. (1994) , Johansen (1998) , Sosvilla and Olloqui (1999), Chebil and Briz (2000) and Montañés and Sanso (2000) .
Cointegration between variables implies that according to the theorem of representation of Granger the system admits an estimation in the form of a Vector Error Correction Model (VECM) and vice versa. The VECM gathers the deviations of the dependent variable with respect to their value of long term balance, using the residuals of the model of long-term balance (one period lagged) like a regressor in a dynamic model (Tambi, 1998) . The stages in the analysis of cointegration, according to Engle and Granger (1987) are:
1. Determine the number of unitary roots using the Augmented Dickey Fuller (1979) test (ADF).
2. Investigate the minimum relationship among the variables that could be cointegrated studying the behaviour of the residuals in the regression by the ADF test.
3. Thirdly, estimate the function in the short and long term, using the non-linear least squares method: this model can be used like a verification test of the cointegration relationship by examining the coefficient of the error correction (Kremers et al., 1992) . This estimation can improve the specification of the model and allows the examination of the causal relationship, to the long and short term, among variables (Guisán, 2002) .
Provincial analysis of the Spanish tomato exports
Studying the provincial distribution of Spanish tomato exports shows that Almería is the main exporter. In five years, the exports have increased, with respect to the other producing zones, and are currently 29% of the total. This is more than in the other important provinces such as Las Palmas, Murcia or Tenerife, that represent (for 2000) 20%, 21% and 11% of the total respectively (Table 1) . Differences are similar in value. The tomato export share of Almería is 28% (Table 2). Historically Spanish tomato exports were a Canary Islands 5 initiative. Later, in the 1940's, winter crops were introduced into Alicante and Murcia by the Canary Island companies (Cortés Pérez, 1989; p118) .
Las Palmas and Tenerife export in similar months, between November and May. These provinces maintain a certain stability in their shipments. Murcia has a growing season which lasts longer than in the other provinces, and together with Alicante, has the earliest crops.
Although the provinces compete during the year, their production has different destinations. The main markets of the Almerian tomato exports are France and Germany (Pérez Mesa, 2001; p25) . Alicante exports most of its tomatoes to the United Kingdom (UK) and Germany and Tenerife supplies the Dutch market. Las Palmas distributes its exports between the UK and the Netherlands, while Murcia exports to Germany and the UK. Figure 1 shows the main customers for Spanish tomatoes: Germany, the UK, the Netherlands and France take 25%, 20%, 19% and 15% of the crop respectively. An important feature of Spanish exports is the concentration on markets with high purchasing power. A more detailed analysis of Spanish tomato exports can be obtained through the study of export destinations and its evolution through the export season, that extends from week 36 to week 35 of the next year (Fig. 2 The UK has the most stable demand during the season. The Netherlands import tomatoes in winter, when this country has very little of its own production. Germany buys tomatoes between weeks 36 and 46 and weeks 18 to the 34. France also has a stable demand between weeks 12 and 26.
The ranking of the importing countries changes over the export season. At the start and towards the end of the season the main importer is Germany. During the central months of autumn and winter, the purchaser number one is the Netherlands. The UK remains in second place during the whole season, being behind Germany or the Netherlands.
Analysing the weekly distribution of provincial exports ( Fig. 3) , Las Palmas and Tenerife have their maximums during the final weeks of the year and the beginning of February. Almería concentrates its tomato exports in the months of January and February. Murcia has a season more stable than other provinces, where the more important exports occur between week 20 and 26. Alicante exports in the autumn and winter and reduces its exports in the spring. Table 3 shows the correlations indices between the exporting provinces. The Canary Islands provinces have similar durations (r = 0.98), as well as these with total Spanish exports. Alicante's season is more similar to that of Murcia, than that of Almería's. The duration in Almería is similar to the exports from Tenerife and Las Palmas (r = 0.74 and r = 0.65 respectively).
Strategic analysis of the destinations of the Spanish tomato exports
We used the Agro-food Consumption Analysis Method (ACAM) to analyse the main destinations of Spanish tomato exports. Figure 4 shows that the four quadrants are reduced to two: a vulnerable and a sustainable market. The better-positioned countries are Denmark, Sweden, Ireland, Belgium, Luxembourg and Austria. This situation is logical, if we consider that these countries only take a small amount of Spanish tomato exports, their variations tend to be bigger. Germany, the main destination of Spanish tomato exports, has a bigger margin of growth than the UK. On the opposite side we find France and the Netherlands in a vulnerable zone.
Analysis of competition among tomato exporters to the EU
The intensity of the tomato commerce -commercial interchanges between countries-in the EU changes through the year (Table 4) . Months with the greatest commercial intensity (highest competition) are December, January, February and March. There are three competing countries: Spain, the Netherlands 6 and Morocco. Spain, except in July, August and September, controls the EU tomato trade. In summer, the Netherlands is the most important tomato exporter. Between December and February, 24% of EU tomato imports come from countries outside the EU. Morocco is the second most important exporter to the EU between December and February.
Months with the lowest competition in the EU are: April, May, June, July, August and September.
Spain (44%), the Netherlands (30%) and Morocco (7.7%) control 82% of tomato imports from the EU; other export countries are: Italy (5.20%), Belgium-Luxembourg (6%) and France (2.7%). Approximately 90% of the EU tomato imports are from intra-EU trade.
The EU Agrarian Policy forces Morocco to grow tomatoes the f irst months of the growing season (October to February) so they don't compete with Dutch production (García Álvarez Coque, 2000; p23) . This is an important problem for the Spanish export sector. The competition between Spain and Morocco is very intense because they have similar macroclimatic and geographic features (AECI, 1998; p106): -Their production seasons are similar.
-Their target markets are, at the moment and in the short term, the same: EU countries and central and eastern Europe.
-Their technologies and varieties are similar.
-Commercially both countries try to adapt to demand changes and follow similar guidelines.
The Tables 5 and 6 of intra-industry trade show exporter countries to the EU and importer countries from the EU.
Tomato exporters to the EU are (in t): Spain (799,300), The Netherlands (546,396), Morocco (140,785), Italy (95,320), 996) and France (49.133) . At present Spain exports most of its tomatoes to four countries (72%): the Netherlands, the UK, Germany and France. The most important destinations for Dutch tomato exports are Germany (53%), the UK (17%) and Sweden (10%). Belgium and Luxembourg export mainly to Germany and France. Traditionally, the Netherlands have dominated EU tomato exports. However, the increase in Spanish tomato exports since 1993 has broken the Dutch supremacy (AECI, 1998; p7) .
France imports about 96% of the tomato exports from Morocco. The Moroccan authorities due to pro- Table 7 shows (Gini index) that Morocco is the country with more concentrated exports (mainly to France). This situation could change with new EU negotiations. The EU members still have to accept it, but there is a new quota with a base of 175,000 t, and an additional 15,000 t quota that will initially apply in 2003/2004. It will be increased annually to 45,000 t or 25,000 t in 2006/2007. The increase in additional quota will be variable, depending on whether there is penalty for exporting more than is allowed. By 2007, without penalty, Morocco would have a total quota of 220,000 t, or 200,000 t with a penalty 7 . The rise in Moroccan exports will cause Spanish exports to be diversified towards new countries. It is also necessary to take into account the need to help less developed Mediterranean countries (Jordán Galduf, 1996; p170) .
Another comparative advantage is relative to production costs. The Moroccan total cost in France is 10% and 27% under that of the Iberian Peninsula and the Canary Islands total cost respectively. When transport is taken into account the advantage in total costs diminishes 8 although this cost is no different in relation to the Canary Islands (AECI, 1998; p108). Nevertheless, Morocco has a comparative disadvantage due to the seasonality of its exports that do not assure a return. Most of the transport is by truck, using Algeciras as transit point and Perpignan as entrance to France. The Gini indexes of Belgium-Luxembourg and Holland also have high values (its exports are absorbed by Germany). Spain has greater export diversification, that is an advantage from the point of view on risk with respect to other competing countries. Comparing 1995 and 2000 (Table 8) , there is no clear trend towards intra-industry trade in Spain. This is desirable to increase EU competitiveness. For example, Spain maintains its value at 3%. It is important to complement the analysis with the vertical and horizontal intra-industry trade index ( Table 9 ).The 
Analysis of competitiveness in EU countries

Tomato export function for the social economy companies of the province of Almería
In this section we analyse the most important factors, which explain the international tomato trade in the Almerian social economy companies 10 that are characterized by selling their tomatoes at their destination, which is a different system to the auction, which sells at origin.
Chebil and Briz (2000) studied export functions by using regressors of Spanish vegetable exports, variables of competitiveness like the Spanish price in comparison with the EU price, as well as variables of rent and a variable of domestic demand (production + exports -imports). Tambi (1999) took one variable of total production in its export function of cacao and coffee and used, in addition, two variables of domestic and export prices; this made an additional variable of the relationship between both avoiding multi-colineality. Murúa and Araiztegui (1994) preferred to use production variation like an exogenous variable in the model jointly with the domestic and international prices (in this case for almonds).
In our function, we used the method of Engle and Granger (1987) to study the cointegration between variables. The variables used are:
XAL t = weekly Almerían exports of social economy companies for the season 1998/99. XMA t = weekly Moroccan exports for the season 1998/99. XFE t = exports of the rest FEPEX associations (Murcia, Alicante, Palmas and Tenerife) for the 1998/99 season.
PX t = the price at origin of the tomato crop. These prices are the weekly average at auction 11 (1998/99 season).
PAL t = the weekly Almerían tomato production of the social economy companies (1998/99 season).
The study included available 12 data from week 41 of 1998 to week 20 of 1999. We worked with data in logarithms 13 . The estimated coefficients were elasticises. The proposed model is:
To study the collinearity problem 14 we calculated the matrix of correlations between the dependent variables (see Table 11 ). According to the determinant of (1) Intercept and trend. Mackinnon value (5%) = 3.561; (2) Intercept. Mackinnon value (5%) = 2.959; (3) None. Mackinnon value (5%) = 1.951. ᮡ = 1st difference.
10 Cooperatives and another type of companies, similar to cooperatives, called "Agrarian Societies of Transformation". 11 The cooperatives pay the grower at least the price fixed as a minimum for the auction. If it was not that way, the growers would prefer to sell their product at auctions. Because of this fact, the price of reference is valid as well for organizations of social economy (operators at the destination) as for auctions (markets at the origin). The export price of the social economy companies is closely related to the price at the origin. The cost for handling, transport and commission have to be added. For a more detailed explanation see Escánez (2000) . A description of the behavior of vegetables prices and the formation of commercial margins can be found in Martínez-Carrasco (2001) . 12 The series for Morocco was from the Ministry of Moroccan Agriculture web site. Nevertheless this series was eliminated from the web because it was used for the control of Moroccan quotas to the EU by Spanish associations of export companies. 13 A simple way to reduce heteroskedasticity is to use a log transformation (Pulido, 1989) . We have determined the number of unitary roots using the ADF test (see Table 10 ).
14 If collinearity makes a bigger variance in the estimators the significant variables are rejected.
the matrix 15 (0.20) there is moderate collinearity. The greater problem is in the variables XFE t and XMA t . To study their effects we estimated two additional models (2 and 3 in Table 12 ):
1. XAL t = f(PX t , PAL t , XFE t ). 2. XAL t = f(PX t , PAL t , XMA t ). The collinearity decreased in both models (determinant of 0.53 and 0.63 respectively). It was only significant for the variables PXt, and PALt in both functions 16 . Homocedasticity and normality were analysed by the White (1980) and Jarque Bera test (1980) respectively. The results were not significant.
Finally, we used model 4 for the long term (Table 12 ) to prove the vector correction error (VEC). The analysis of the residuals by the ADF test showed the existence of a long-term relationship only when the test was applied without trend.
The coefficient of the VEC was significant and very near to one (Table 13 ). It was negative. This indicates that every week is corrected by 99% of the deviations from the previous period. This reinforces the intensity of cointegration between the variables.
The price elasticity was below one, therefore price changes will produce a less than proportional increase in Almerían tomato exports (lack of demand elasticity). This corroborates that price has less importance in the relationships between supply and demand: there are other important factors like quality and service.
The model, in logarithms, supposes the estimation of a Cobb-Douglas function, that implies constant elasticises, it could be a simplification of reality. Therefore, as a complement, we estimated model 2 of a linear form 17 (see Tables 14, 15 and 16) and obtained elasticises for each week 18 . This showed that 96% of tomato exports had an elasticity-price of less than one, this is 91% of the production elasticity. These results are similar to those obtained by the logarithmic model.
It is also possible to observe that Moroccan tomato exports do not seem to influence Almerian exports. This could be due to the EU limiting exports from Morocco (168,757 t per year) (for the 1998/99 season, between October and March, the tomato quota was 150,676 t).
The exports of the other FEPEX associations are a non-significant variable. This is a meaningful behaviour if we consider that in Spain there is a certain market distribution and it is therefore a non-substitute Source: FEPEX and COEXPHAL data. 15 The determinant is 1 in orthogonal vectors. 16 The variable XMA + XFE was non-significant. 17 Cases et al. (1993) made a similar study.
18
ε PX = , the estimation is similar for the elasticity of production (ε PAL ).
19 The cointegration in model 1 means that the estimation is very strong (the estimators are non-normal), therefore it is not possible to decide about the inclusion of variables through the t-student contrast test. However, Banerjee et. al. (1986) showed that error in finite pattern is inversely linked with the R 2 of the static regression of cointegration. competition (Pérez, 2001 ). In the same way, Almerian production changes will induce a less than proportional increase in exports: we find preferences for domestic markets when there is an unexpected overproduction.
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Conclusions
The most characteristic feature of Spanish tomato exports is the export market orientation. At the moment, Almería, Murcia, Las Palmas and Tenerife are the main Spanish export areas, being Almería the province with the highest growth rates in tomato exports.
The Spanish provinces compete with each other during several months of the year (principally in the winter); however, this is not quite true if we take the different destinations of their exports into account.
Germany is the principal destination of Spanish tomato exports, followed by the Netherlands, UK and France. One of the most important features of the Spanish tomato exports is their concentration in markets of greater purchasing power.
The German imports have a considerable potential for growth, being smaller in the case of the UK. On the other hand, both France and the Netherlands can be considered to be vulnerable markets.
The intensity of competition in the EU market varies throughout the year, reaching its peak in December, January, February and March: Spain should extend the tomato production cycle to 12 months.
Three countries compete in the EU tomato market: Spain, the Netherlands and Morocco. Spain is the most important exporter throughout all months of the year except for July, August and September. Morocco has concentrated its tomato exports in France. Morocco has considerable potential to expand into other European countries due to institutional factors and lower production costs; for example, the preferential agreement with EU, and the higher production cost in Spain give a positive gap for Morocco in total cost of production.
An increase in Moroccan tomato exports will damage the Almerian tomato export sector in the shortrun. Almería is the most important Spanish exporter to France, which is also the principal destination for Moroccan tomatoes.
In the future other Mediterranean Sea countries such as Tunisia, Turkey and Egypt may become suppliers to the EU.
Spanish tomato exports are more diversified than tomato exports from other countries, which is clearly an advantage from the point of view on risk.
Generally, the tomato sector in the EU has a comparative disadvantage. Spain, as well as countries like the Netherlands, Italy and Belgium, has a greater comparative advantage than Sweden, Finland, UK, Austria, Germany and Ireland.
In a way the EU tomato trade has an intra-industry character. However, in this respect there are important differences among individual countries: Sweden, Spain, Finland, the UK, Austria, Germany and Ireland have an inter-industry trade whereas Italy, France, The Netherlands and Greece have an intra-industry trade.
The Netherlands and France show the highest intraindustry trade in the EU. These countries have a tendency towards a type of vertical trade, characterized by high quality standards. The Netherlands has continued to incorporate added value to their own exports, whereas Spain sells a non-differentiated standard tomato.
We have estimated an export function for the Almerían companies, applying co-integration methodology. We show how the prices at the origin have influence on export quantities, although the elasticity is less than one. This means that the changes in the prices at origin do not cause a proportional variation in provincial exports. We consider that the variable «pri-ce» is losing weight in connection with other parameters like quality and service.
We found that Moroccan tomato exports did not influence Almerían tomato exports during the 1998-1999 season. This was mainly due to the quota allowed to Morocco by the EU (156,676 t between October and May) left an acceptable volume for the market. This situation may change with the newly approved higher quota of 220,000 t/year.
With respect to the production elasticity, the difficulty in exports clearly increases when unexpected production peaks occur.
In summary, the study of tomato exports from other countries is very important for the Spanish tomato production sector. According to Pérez Mesa (2002) , a collapse in the tomato sales would affect 92% of the social economy companies in Almería and about 30% of their turnover on average.
